Tobamovirus Helicase-- Alignment 



Tobamovirus Helicase 



TMV-KR KQMSSIVYTGPIKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETR 

TMV-RAK KQMSSIVYTGPIKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETR 

TMV-vul KQMSSIVYTGPIKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETR 

TOMV KQMCSIVYTGPLKVQQMKNFIDSLVASLSAAVSNLVKILKDTAAIDLETR 

PMMV KQMHAMVYTGPLKVQQCKNYLDSLVASLSAAVSNLKKIIKDTAAIDLETK 

TMGMV KQMASVVYTGSLKVQQMKNYVDSLAASLSATVSNLCKSLKDEVGYDSDSR 

TMV-OB NKMASIVYSGPLQVQQMQNYVDSLAASLSATVSNLKKLVKDSSVGFQDSL 

QRSV KSMSSAVYTGPLKVQQMKNYMDYLSASISATVSNLCKVLKDVYGVDPESA 

TVCV GTMMSAVYTGSIKVQQMKNYIDYLSASLAATVSNLCKVLRDVHGVDPESQ 

CR-TMV GTMMSAVYTGSIEVRQMKNYIDYLSASLSATVSNLCKVLRDVHGVDPESQ 

RMV-SH GAMMSAVYTGKIKVQQMKNYVDYLSASLSATVSNLCKVLRDVHGVDPESQ 

CRMV GAMMSAVYTGKIKVQQMKNYVDYLSASLSATVSNLCKVLRDVHGVDPESQ 

TMV-CG GAMMSAVYTGKIKVQQMKNYVDYLSASLSATVSNLCKVLRDVHGVDSESQ 

CGMMV KTITPVVYTGTIRERQMKNYIDYLSASLGSTLGNLERIVRSDWNGTEESM 

CGMMV-W KTITPVVYTGTIRERQMKNYIDYLSASLGSTLGNLERIVRSDWNGTEESM 

CFMMV KTITPVIYTGPIRVRQMANYLDYLSANLAATIGILERIVRSNWSGN-EVV 

YCGMMV KSITPVIYTGPIRVRQMANYLDYLSASLTATIGNLERIVSSSWTGENELV 

SHMV QKPVNIVYTGEVQICQMQNYLDYLSASLVACISNLKKYLQDQWLNPGEKF 



51 

TMV KR QKFGVLDVASRKWLIKPTAKSHAWGVVETHARKYHVALLEYDE-QGVVTC 
TMV-RAK QKFGVLDVASRKWLIKPTAKSHAWGVVETHARKYHVALLEYDE-QGIVTC 
P03586 TMVQKFGVLDVASRKWLIKPTAKSHAWGVVETHARKYHVALLEYDE-QGVVTC 
TOMV 
PPMV 
TMGMV 
TMV OB 
ORSV 
TVCV 
CR-TMV 
RMV-SH 
CRMV 
TMV-CG 
CGMMV 
CGMMV-W 
CFMMV 
YCGMMV 
SHMV 



QKFGVLDVASKRWLVKPSAKNHAWGVVETHARKYHVALLEHDE-FGIITC 
EKFGVYDVCLKKWLVKPLSKGHAWGVVMDSDYKCFVALLTYDG-ENIVCG 
EKVGVWDVTLKKWLLKPAAKGHSWGVVLDYKGKMFTALLSYEG-DRMVTE 
SKVGVFDVRKKMWLIKPTLKNHSWGVVQKFDGKCFLALLSYHN-ELPICD 
EKSGVYDVVKGKWIIKPKDKCHAWGVADLNNGEKVIVLLEWAD-GFPIC- 
EKSGVWDVRRGRWLLKPNAKSHAWGVAEDANHKLVIVLLNWDD-GKPVCD 
EKSGVWDVRRGRWLLKPNAKSHAWGVAEDANHKLVIVLLNWDD-GKPVCD 
EKSGVWDVRRGRWLLKPNAKCHAWGVAEDANHKLVIVLLNWDE-GNPVCD 
EKSGVWDVRRGRWLLKPNAKCHAWGVAEDANHKLVIVLLNWDE-GKPVCD 
EKSGVWDVRRGRWLLKPNAKCHAWGVAEDANHKLVIVLLNWDE-GKPVCD 
QTFGLYDCEKCKWLLLPAEKKHAWAVVLASDDTTRIIFLSYDESGSPIID 
QTFGLYDCEKCKWLLLPAEKKHAWAWLASDDTTRIIFLSYDESGSPIID 
QTYGLFDCQANKWILLPSEKTHSWGVCLTMDDKLRVVLLQYDSAGWPIVD 
QTYGLFDCQADKWILQPTERTHSWGVCLTMDDKLRIVLLQYDEFDWPIVD 
QKIGVWDNLNNKWIVVPQKKKYAWGLAADVDGNQKTVILNYDEHGMPILE 



101 

TMV KR -DNWRRVAVSSESVVYSDMAKLRTLRRLLRNGEPHVSSAKVVLVDGVPGC 

TMV-RAK -DDWRRVAVSSESVVYSDMAKLRTLRRLLRDGEPHVSNAKVVLVDGVPGC 
P0358 6 TMV-DDWRRVAVSSESVVYSDMAKLRTLRRLLRNGEPHVSSAKVVLVDGVPGC 

TOMV -DNWRRVAVSSESVVYSDMAKLRTLRRLLKDGEPHVSSAKVVLVDGVPGC 

PPMV -ETWRRVAVSSESLVYSDMGKIRAIRSVLKDGEPHISSAKVTLVDGVPGC 

TMGMV - S DWRRVAVS S DTMVYS DI AKLQNLRKTMRDGE PHE PTAKMVL VDGVPGC 

TMV OB -ADWSKVAVSNESMVYSDMAKLRVLRKSIGEMPISVSSAKVTLVDGVPGC 

ORSV -GDWRRVAVSSDSLIYSDMGKLQTLLRCLKDGEPVLRMPKVTLVDGVLGC 

TVCV -ETWFRVAVSSDSLIYSDMGKLKTLTSCSPNGEPPEPNAKVILVDGVPGC 

CR-TMV -ETWFRVAVSSDSLIYSDMGKLKTLTTCSPNGEPPEPNAKVILVDGVPGC 

RMV-SH -ETWFRLAVSSDSLVYSDMGKLKTLTACCRDGEPPEPTAKVVLVDGVPGC 

CRMV -ETWFRLAVSSDSLVYSDMGKLKTLTSCCRDGEPPEPTAKLVLVDGVPGC 

TMV-CG -ETWFRLAVSSDSLVYSDMGKLKTLTACCRDGEPPEPTAKVVLVDGVPGC 

CGMMV KKNWKRFAVCSETKVYSVIRSLEVLNKE AIVDPGVHITLVDGVPGC 

CGMMV-W KKNWKRFAVCSETKVYSVIRSLEVLNKE AIVDPGVHITLVDGVPGC 

CFMMV KSFWKAFCVCADTKVFSVIRSLEVLSAL PLVEPDAKYVLIDGVPGC 
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YCGMMV KSSWKAFCVSADTKVFSIIRSLEVLSSL PLSDPTAKFTLIDGVPGC 

SHMV -KSYVRLVVSTDTYLFTVVSMLGYLRHL DQKKPTATITLVDGVPGC 

151 

TMV KR GKTKEILSRVNFDEDLILVPGKQAAEMIRRRANS-SGIIVATKDNVKTVD 

TMV-RAK GKTKEILSRVNFDEDLILVPGKQAAEMIRRRANS-SGIIVATKDNVRTVD 
P03586 TMVGKTKEILSRVNFDEDLILVPGKQAAEMIRRRANS-SGIIVATKDNVKTVD 

TOMV GKTKEILSRVNFEEDLILVPGRQAAEMIRRRANA-SGIIVATKDNVRTVD 

PPMV GKTKEILSRVNFDEDLVLVPGKQAAEMIRRRANS-SGLIVATKENVRTVD 

TMGMV GKYKGDFERFDLDEDLILVPGKQAAAMIRRRANS'SGLIRATMDNVRTVD 

TMV OB GKTKEILRRVNFSEDLVLVPGKEAAAMIRKRANQ-SGNIVANNDNVKTVD 

ORSV GKTKEILETVNFDEELILVPGKEACKMIIKRANK-SGHVRATKDNVRTVD 

TVCV GKTKEIIEKVNFSEDLILVPGKEASKMIIRRANQ-AGVIRADKDNVRTVD 

CR-TMV GKTKEIIEKVNFSEDLILVPGKEASKMIIRRANH-AGVIRADKDNVSTVD 

RMV-SH GKTKEILEKVNFSEDLVLVPGKEASKMIIRRANQ-AGVTRADKDNVRTVD 

CRMV GKTKEILEKVNFSEDLVLVPGKEASKMIIRRANQ-AGITRADKDNVRTVD 

TMV-CG GKTKEILEKVNFSEDLVLVPGKEASKMIIRRANQ-AGIIRADKDNVRTVD 

CGMMV GKTAEIIARVNWKTDLVLTPGREAAAMIRRRACALHKSPVATNDNVRTFD 

CGMMV- W GKTAE 1 1 ARVNWKT DLVLT PGREAAAMI RRRACALHKS P VATN DN VRT FD 

CFMMV GKTQEIISSADFKTDLILTPGKEAAAMIRRRANMKYRSPVATNDNVRTFD 

YCGMMV GKTQEIINSADFKTDLILTPGKESAAMIRRRANAKFRGCVATNDNVRTFD 

SHMV GKTQEILSRFDANSDLILVQGREACEMIRRRAND-NVPGSATKENVRTFD 



201 

TMV KR SFMMNFGKSTRCQFKRLFIDEGLMLHTGCVNFLVTMSLCEIAYVYGDTQQ 
TMV-RAK SFMMNFGKTTRCQFKRLFIDEGLMLHTGCVNFLVAMSLCDVAYVYGDTQQ 
P03586 TMVSFMMNFGKSTRCQFKRLFIDEGLMLHTGCVNFLV7\MSLCEIAYVYGDTQQ 
TOMV 
PPMV 
TMGMV 
TMV OB 
ORSV 
TVCV 
CR-TMV 
RMV-SH 
CRMV 
TMV-CG 
CGMMV 
CGMMV-W 
CFMMV 
YCGMMV 
SHMV 



SFLMNYGKGARCQFKRLFIDEGLMLHTGCVNFLVEMSLCDIAYVYGDTQQ 
SFLMNYGRGP-CQYKRLFLDEGLMLHPGCVNFLVGMSLCSEAFVYGDTQQ 

SLLMH PKPRSHKRLFIDEGLMLHTGCVNFLVLISGCDIAYIYGDTQQ 

SFLMNLGKGPVCQFKRLFVDEGLMLHPGCVYFLVKLSLCNEAFVFGDTQQ 
SFLMH— LKPKTYNKLFIDEGLMLHTGCVNFLIALSHCREAMVFGDTEQ 

SFLMH PSRRVFKRLFIDEGLMLHTGCVNFLLLLSQCDVAYVYGDTKQ 

SFLMH PSRRVFKRLFIDEGLMLHTGCVNFLLLLSQCDVAYVYGDTQQ 

SFLMH PPKRVFKRLFIDEGLMLHTGCVNFLTLLSHCDVAYVYGDTQQ 

SFLMH PPKRVFKRLFIDEGLMLHTGCVNFLMLLSHCDVAYVYVDTQQ 

SFLMH PPKREFKRLFIDEGLMLHTGCVNFLTLLSHCEVAYVYGDTQQ 

SFVMN RKIFKFDAVYVDEGLMVHTGLLNFALKISGCKKAFVFGDAKQ 

SFVMN RKIFKFDAVYVDEGLMVHTGLLNFALKISGCKKAFVFGDAKQ 

SFVMN KKPFTFKTLWVDEGLMVHTGLLNFCVNIAKVKEVRIFGDTKQ 

SFVMN KKPFTFKTLWVDEGLMVHTGLLNFCVNIAKVKEVKIFGDTKQ 

SFVMN RKPGKFKTLWVDEGLMVHPGLINFCINISCVSSVYIFGDRKQ 



251 

TMV KR IPYINRVSGFPYPAHFAKLEVDEVETRRTTLRCPADVTHYLNRRYEGFVM 

TMV-RAK IPYINRVSGFPYPAHFSKLEVDEVETRRTTLRCPADVTHYLNRRYEGFVV 
P03586 TMVIPYINRVSGFPYPAHFAKLEVDEVETRRTTLRCPADVTHYLNRRYEGFVM 

TOMV IPYINRVTGFPYPAHFAKLEVDEVETRRTTLRCPADVTHFLNQRYEGHVM 

PPMV IPYINRVATFPYPKHLSQLEVDAVETRRTTLRCPADITFFLNQKYEGQVM 

TMGMV IPFINRVQNFPYPKHFEKLQVDEVEMRRTTLRCPGDVNFFLQSKYEGAVT 

TMV OB IPYINRVQNFPFPQHFSKLIVDETEKRRTTLRCPVDVTHFLNQCYDGAVT 

ORSV IPFINRVANFPYPKHFGHTCLHRREVRRLSLRCPADVTHFMNSKYDGKFL 

TVCV IPFICRVANFPYPAHFAKLVADEKEVRRVTLRCPADVTYFLNKKYDGAVM 

CR-TMV IPFICRVANFPYPAHFAKLVADEKEVRRVTLRCPADVTYFLNKKYDGAVM 

RMV-SH IPFICRVANFPYPSHFAKLVVDEKEDRRVTLRCPADVTYFLNTRYDGSVM 

CRMV IPFICRVANFPYPAHFAKLVVDEKEDRRVTLRCPADVTYFLNQKYDGSVL 

TMV-CG IPFICRVANFPYPKHFAKLVVDEKEDRRVTLRCPADVTFFLNKKYDGAVL 

CGMMV IPFINRVMNFDYPKELRTLIVDNVERRYVTHRCPRDVTSFLNTIYKAAVA 

CGMMV-W IPFINRVMNFDYPKELRTLIVDNVERRYVTHRCPRDVTSFLNTIYKAAVA 

CFMMV IPFINRVMNFDYPLELRKIIVDTVEKRYTSKRCPRDVTHYLNEVYSSPVC 
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YCGMMV IPFINRVMNFDYPLELKKIIVDDVEKRYTSKRCPRDVTHYLNEVYAAPVT 

SHMV IPFINRVMNFSIPDNLAKLYYDEIVSRDTTKRCPLDVTHFLNSVYEKRVM 

301 

TMV KR STSSVKKSVSQEMVGGAAVINP-ISKPLHGKILTFTQSDKEALLSRGYS- 

TMV-RAK STSSVKKSVSQEMVSGAAVINP-ISKPLHGKILTFTQSDKEALLSRGYS- 
P03586 TMVSTSSVKKSVSQEMVGGAAVINP-ISKPLHGKILTFTQSDKEALLSRGYS- 

TOMV CTSSEKKSVSQEMVSGAASINP-VSKPLKGKILTFTQSDKEALLSRGYA- 

PPMV CTSSVTRSVSHEVIQGAAVMNP-VSKPLKGKVITFTQSDKSLLLSRGYE- 

TMGMV TTSTVQRSVSSEMIGGKGVLNS-VSKPLKGKIVTFTQADKFELEEKGYK- 

TMV OB TTSKTQRSVGLEVVGGAAVMNP-VTKPLKGKIVTFTQSDKLTMLSRGYQ- 

ORSV CTNDVIRSVDAEVVRGKGVFNP-KSKPLKGKIITFTQSDKAELNERGYEE 

TVCV CTSAVERSVKAEVVRGKGALNP-ITLPLEGKILTFTQADKFELLEKGYK- 

CR-TMV CTSAVERSVKAEVVRGKGALNP-ITLPLEGKILTFTQADKFELLEKGYK- 

RMV-SH CTSSVERSVSAEVVRGKGALNP-ITLPLEGKILTFTQADKFELLDKGYK- 

CRMV CTSSVERSVSAEVVRGKGALNP-ITLPLEGKILTFTQADKFELLDKGYK- 

TMV-CG CTSSVERSVSAEVVRGKGALNP-ITLPLEGKILTFTQADKFELLDKGYK- 

CGMMV TTSPVVHSVKAIKVSGAGILRP-ELTKIKGKIITFTQSDKQSLIKSGYN- 

CGMMV-W TTSPWHSVKAIKVSGAGILRP-ELTKIKGKIITFTQSDKQSLIKSGYN- 

CFMMV TTSPVVHSVTTKKIAGVGLLRP-ELTALPGKIITFTQNDKQTLLKAGYA- 

YCGMMV TSSAVVHSVSQKKIAGVGLLRP-ELTSLEGKIITFTQSDKQTLLKAGYE- 

SHMV SYSNVQRSLECKMISGKAKINDYRSILAEGKLLTFTQEDKEYLLECAGFK- 

351 

TMV KR DVHTVHEVQGETYSDVSLVRLTPTPVSIIAGDSPHVLVALSRHTC 

TMV-RAK EVHTVHEVQGETYSDVSLVRLTPTPISIIAGDSPHVLVALSRHTC 

PO 3 5 8 6 TMV DVHT VHEVQGET YS DVSLVRLT PTPVS II AGDS PHVLVALS RHTC 

TOMV DVHTVHEVQGETYADVSLVRLTPTPVSIIARDSPHVLVSLSRHTK 

PPMV DVHTVHEVQGETFEDVSLVRLTPTPVGIISKQSPHLLVSLSRHTR 

TMGMV NVNTVHEIQGETFEDVSLVRLTATPLTLISKSSPHVLVALTRHTK 

TMV OB DVNTVHEIQGETYEEVSLVRLTPTPIHIISRESPHVLVGLTRHTR 

ORSV VSTFGEINTVHEIQGETFEDVSVVRLTPTALELISKSSPHVLVALTRHTK 

TVCV DVNTVHEVQGETYEKTAIVRLTSTPLEIISSASPHVLVALTRHTT 

CR-TMV DVNTVHEVQGETYEKTAIVRLTSTPLEIISRASPHVLVALTRHTT 

RMV-SH DVNTVHEVQGETYEKTAIVRLTATPLEIISRASPHVLVALTRHTT 

CRMV DVNTVHEVQGETYEKTAIVRLTATPLEIISRASPHVLVALTRHTT 

TMV-CG DVNTVHEVQGETYEKTAIVRLTATPLEIISRASPHVLVALTRHTT 

CGMMV DVNTVHEIQGETFEETAVVRATPTPIGLIARDSPHVLVALTRHTK 

CGMMV-W DVNTVHEIQGETFEETAVVRATPTPIGLIARDSPHVLVALTRHTK 

CFMMV DVNTVHEVQGETYEETSVVRATATPIGLISRKSPHVLVALSRHTK 

YCGMMV DVNTVHEVQGETYECTSVVRATATPIGLISRKSPHVLVALSRHTK 

SHMV DVNTVHEAQGETYRDVNLIRVTATPLTIVSAGSPHVTVALSRHTN 

401 

TMV KR SLKYYTVVMDPLVSIIRDLEKLSSYLLDMYKVDA 

TMV-RAK SLKYYTVVMDPLVSIIRDLEKLSSYLLDMYKVDA 
P03586 TMVSLKYYTVVMDPLVSIIRDLEKLSSYLLDMYKVDA 

TOMV SLKYYTVVMDPLVSIIRDLERVSSYLLDMYKVDA 

PPMV SIKYYTVVLDAVVSVLRDLECVSSYLLDMYKVDV 

TMGMV S FKY YT VVLDPLVQI I S DLS SLS S FLLEMYMVEA 

TMV OB CFKYYTVVLDPLVKLVRDLECVSNFLLDVYMVDS 

ORSV SFKYYCVVLDPLVKVCSDLSKVSDFILDMYKVDA 

TVCV CCKYYTVVLDPMVNVISEMEKLSNFLLDMYRVEA 

CR-TMV RCKYYTVVLDPMVNVISEMEKLSNFLLDMYRVEA 

RMV-SH RCKYYTVVLDPMVNVISELGKLSNFLLEMYKVES 

CRMV RCKYYTVVLDPMVNVISELGKLSNFLLEMYKVES 

TMV-CG RCKYYTVVLDPMVNVISEMEKLSNFILDMYKVES 

CGMMV AMVYYTVVFDAVTSIIADVEKVDQSILTMFATTV 

CGMMV-W AMVYYTVVFDAVTSI lADVEKVDQSILTMFATTV 

CFMMV AMTYYTVTVDPVSCIIADLEKVDQSILSMYASVA 
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YCGMMV TMTYYTVTVDPVSCIIADLEKVDQSILSMYATVA 
SHMV RFVYYTVVPDVVMTTVQKTQCVSNFLLDMYAVAY 
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